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Fig. 4
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1
HARDNESS TESTER AND PROGRAM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a hardness tester and a
program.

2. Description of Related Art

Conventionally, a Vickers hardness tester is known in
which hardness of a test specimen is evaluated based on an
indentation formed by pressing an indenter loaded with a
predetermined load against a surface of the test specimen. As
such a Vickers hardness tester, a device has been developed
which automatically performs positioning of a test specimen
and automatically scans a Vickers indentation. For example,
Japanese Patent [aid-open Publication No. H07-181120 pro-
poses an automatic Vickers hardness scanning device that
automatically measures Vickers hardness by generating, from
an obtained image of an indentation, an indentation image
from which influence due to scratches and dirt has been
removed, and by calculating a surface area of the indentation.
Further, Japanese Patent Laid-open Publication No. 2005-
326169 proposes a device that is capable of securing a test
area based on obtained surface image data of a test specimen.
In other words, Japanese Patent Laid-open Publication No.
2005-326169 proposes a hardness tester capable of automati-
cally selecting a region appropriate for a hardness test to
perform a hardness test. The hardness testers in Japanese
Patent Laid-open Publication Nos. H07-181120 and 2005-
326169 employ technologies that enable prevention of scan-
ning errors due to dirt and dusts on a surface of a test specimen
and/or the shape of the test specimen. Even when these tech-
nologies are employed, however, a scanning error may occur
for an indentation having an irregular surface pattern or being
formed over a plurality of textures, for example. In such a
case, an operation is performed to recover error data in which
a scanning error has occurred.

In general, there are many occasions in which an operator
is working on another operation while performing multi-
point measurement with a hardness tester. Thus, it is likely
that the operator is not observing statuses of all the tests.
Therefore, the operator recognizes error data when reviewing
a test result after completing all the measurement, and then
performs an operation to recover the error data. Specifically,
in a recovery operation with a device that successively tests a
plurality of test specimens having the same shape, for
example, an operator specifies a test specimen and an inden-
tation at issue from the plurality of tested test specimens.
Then, the operator carries out measurement again based on an
observation on the indentation, or start over a process from
formation of an indentation. As described above, conven-
tional recovery operations require a great amount of work
such as visually identifying an indentation in which an error
has occurred, observing an indentation again to perform re-
measurement, or starting over a process from formation of an
indentation.

SUMMARY OF THE INVENTION

An advantage of the present invention is to make a recovery
operation easier in a case where a scanning error occurs in a
hardness tester that automatically measures Vickers hardness.

In order to achieve the advantage above, a hardness tester
of the present invention has an image capturer capturing an
image of an indentation after the indentation is formed by an
indenter loaded with a predetermined load and pressed
against a surface of a test specimen mounted on a test stage;
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2

a memory storing image data of the indentation image cap-
tured by the image capturer; an automatic size scanner scan-
ning a size of the indentation from the image data stored in the
memory; and a hardness calculator calculating hardness of
the test specimen using the indentation size scanned by the
automatic size scanner. The hardness scanner includes: an
identification information provider providing the image data
with test specimen identification information that identifies
each test specimen and indentation identification information
that identifies each indentation on a test specimen; a memory
controller causing the memory to store the image data, and the
test specimen identification information and the indentation
identification information in association with the image data;
a specifier specifying, when a scanning error is caused by the
automatic size scanner, test specimen identification informa-
tion and indentation identification information of image data
in which the scanning error has occurred; an obtainer obtain-
ing image data from the memory based on the test specimen
identification information and the indentation identification
information specified by the specifier; and a re-scanner re-
scanning an indentation size from the image data obtained by
the obtainer.

In the hardness tester according to another aspect of the
present invention, the re-scanner includes a display display-
ing an image based on the image data obtained by the
obtainer; a specifier with which a user specifies arbitrary
points in the image displayed by the display; and a manual
size calculator specifying coordinates of points specified by
the specifier and calculating an indentation size based on the
specified coordinates.

Another aspect the present invention is a program causing
a computer to act as: an identification information provider
providing an image data with test specimen identification
information that identifies each test specimen and indentation
identification information that identifies each indentation in
the test specimen, the image data being obtained from an
image of an indentation formed by an indenter loaded with a
predetermined load and pressed against a surface of a test
specimen mounted on a test stage; a memory controller caus-
ing the memory to store the image data, and the test specimen
identification information and the indentation identification
information in association with the image data; an automatic
size scanner scanning an indentation size from the image data
of the indentation image stored in the memory; a hardness
calculator calculating hardness of the test specimen using the
indentation size scanned by the automatic size scanner; a
specifier specifying, when a scanning error is caused by the
automatic size scanner, test specimen identification informa-
tion and indentation identification information of image data
in which the scanning error has occurred; an obtainer obtain-
ing image data from the memory based on the test specimen
identification information and the indentation identification
information specified by the specifier; and a manual size
calculator specitying, in a case where a user specifies arbi-
trary points on an image based on the image data obtained by
the obtainer, coordinates of the specified points and calculat-
ing an indentation size from the specified coordinates.

According to the present invention, the hardness tester
provides image data with test specimen identification infor-
mation identifying each test specimen and indentation iden-
tification information identifying each indentation on the test
specimen; stores, in a memory, the image data, and the test
specimen identification information and the indentation iden-
tification information in association with the image data; and
specifies, when a scanning error occurs, test specimen iden-
tification information and indentation identification informa-
tion of image data in which the scanning error has occurred.
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Then, based on the specified test specimen identification
information and indentation identification information, the
hardness tester obtains the image data from the memory, and
re-scans a size of the indentation from the obtained image
data. Accordingly, even when a scanning error occurs during
measurement, it is possible to easily retrieve image data in
which a scanning error has occurred and to perform re-scan-
ning using the image data. Thereby, in a recovery operation, it
is possible to eliminate work such as visually identifying a
test specimen and an indentation at issue, starting over from
formation of an indentation, and the like. Therefore, it is
possible to improve usability of the hardness tester as well as
work efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is further described in the detailed
description which follows, in reference to the noted plurality
of drawings by way of non-limiting examples of exemplary
embodiments of the present invention, in which like reference
numerals represent similar parts throughout the several views
of the drawings, and wherein:

FIG. 1 is a schematic diagram illustrating a hardness tester
of the present invention;

FIG. 2 is a block diagram illustrating a configuration to
control the hardness tester in FIG. 1;

FIG. 3 is an example of a table stored in a memory;

FIG. 4 is a flowchart describing an operation of the hard-
ness tester in FIG. 1; and

FIG. 5 is a flowchart describing an operation of a recovery
operation.

The particulars shown herein are by way of example and
for purposes of illustrative discussion of the embodiments of
the present invention only and are presented in the cause of
providing what is believed to be the most useful and readily
understood description of the principles and conceptual
aspects of the present invention. In this regard, no attempt is
made to show structural details of the present invention in
more detail than is necessary for the fundamental understand-
ing of the present invention, the description is taken with the
drawings making apparent to those skilled in the art how the
forms of the present invention may be embodied in practice.

Hereinafter, a hardness tester according to the present
invention is descried in detail with reference to the drawings.
A hardness tester 1 according to the present invention is an
automatic hardness tester that captures an image of an inden-
tation after the indentation is formed on a surface of a test
specimen; automatically scans a size of the indentation from
image data of the captured image of the indentation; and
calculates hardness using the size. In a case where a scanning
error occurs during automatic scanning of an indentation size,
the hardness tester 1 is able to retrieve image data of the
indention for which the scanning error has occurred and to
re-scan the size of the indentation.

Specifically, as shown in FIGS. 1 and 2, the hardness tester
1 includes an XYZ stage 2, an indenter 3, an indenter shaft 4,
aload loader 5, a displacement meter 6, an image capturer 7,
a display 8, an operator 9, a controller 10, and the like.

The XYZ stage 2 is configured to move in X, Y, and Z
directions (that is, horizontal and vertical directions) accord-
ing to a control signal input from the controller 10. A test
specimen S is moved back and forth, left and right, and up and
down by the XYZ stage 2 so as to adjust a location relative to
the indenter 3. In addition, the XYZ stage 2 holds the test
specimen S such that the test specimen S mounted on an upper
surface thereof is not displaced during test measurement.
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As the indenter 3, a Vickers pyramid indenter (having a
facing angle of 136+0.5°) made of diamond, for example,
may be used. Such an indenter 3 forms an indentation on the
surface of the test specimen S when loaded with a predeter-
mined load and pressed against the surface of the test speci-
men S.

The indenter shaft 4 is provided with the indenter 3 at a
distal end thereof. The load loader 5 is moved in an axial
direction of the shaft by a drive force generated by a prede-
termined drive current supplied to a drive coil (not shown in
the drawings) so as to press the indenter 3 against the surface
of' the test specimen S.

The load loader 5 includes the drive coil (not shown in the
drawings) placed in a magnetic field, a power supply (not
shown in the drawings) supplying a drive current to the drive
coil, and the like, in order to load predetermined drive force
(test force) to the indenter shaft 4. In the load loader 5, a
predetermined test force is set based on an operation with the
operator 9, and the drive current is then supplied to the drive
coil so as to generate the set predetermined drive force (test
force).

The displacement meter 6 measures how deep the indenter
3 is pushed in the test specimen S when the load loader 5 is
loaded with a predetermined load. Specifically, the displace-
ment meter 6 measures an amount of displacement of the
indenter 3 when the indenter 3 loaded with a predetermined
load is pressed against the surface of the test specimen S and
forms an indentation on the surface of the test specimen S. As
the displacement meter 6, a capacitive displacement sensor,
for example, may be used, the capacitive displacement sensor
detecting how deep the indenter 3 is pushed in based on a
difference in capacitance.

The image capturer 7 includes a camera and the like, for
example, and captures, on the XYZ stage 2, for example, an
image of an indentation or the like formed on the surface of
the test specimen S by the indenter 3, according to a control
signal input from the controller 10.

The display 8 is a liquid crystal display panel, for example,
and performs processing to display various images, a test
result, and the like, according to a control signal input from
the controller 10. Specifically, the display 8 displays a surface
image of the test specimen S captured by the image capturer
7.1In addition, the display 8 displays an image based on image
data having a scanning error and obtained by execution of an
obtaining program 137 described later.

The operator 9 is a group of operation keys such as a
keyboard and the like, for example. When the operator 9 is
operated by a user, the operator 9 outputs an operation signal
associated with the operation to the controller 10. Further, the
operator 9 may also include other operation devices: a point-
ing device such as a mouse, a remote controller, and the like.
The operator 9 is operated by a user when inputting directions
for performing a hardness test with respect to the test speci-
men S, when setting measurement conditions (test force (that
is, a load) applied to the indenter 3, the number of indenta-
tions to be formed on one test specimen, and the like), when
setting a position where an indentation is formed on a test
specimen, and the like. In addition, the operator 9 is also
operated, as a specifier, to specify arbitrary points on an
image when the image based on image data having a scanning
error is displayed on the display 8. Further, the operator 9 may
be configured with a touch panel provided so as to cover a
screen of the display 8. When detecting a user’s touch opera-
tion, such a touch panel generates a detection signal indicat-
ing coordinates of a relative position of an operation position
and outputs the signal to the controller 10.
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The controller 10 is configured with a CPU (Central Pro-
cessing Unit) 11, a RAM (Random Access Memory) 12, a
memory 13, and the like. The controller 10 is connected to the
XY7Z stage 2, the load loader 5, the displacement meter 6, the
image capturer 7, the display 8, the operator 9, and the like,
via a system bus and the like.

The CPU 11 performs various control processing, for
example, according to various processing programs for the
hardness tester stored in the memory 13.

The RAM 12 includes, for example, a program storage area
for deploying a processing program and the like executed by
the CPU 11; a data storage area storing input data, a process-
ing result, and the like generated when a processing program
is executed; and the like.

The memory 13 stores, for example, a system program
executable on the hardness tester 1; various processing pro-
grams executable under the system program; data used when
the various processing programs are executed; data of various
processing results arithmetically processed by the CPU 11;
and the like. A program is stored in the memory 13 in the form
of computer readable program codes.

Specifically, the memory 13 stores, for example, an iden-
tification information providing program 131, a memory con-
trol program 132, a data memory 133, an automatic size-
scanning program 134, a hardness calculation program 135, a
specifying program 136, the obtaining program 137, a size-
calculation program 138, and the like.

The identification information providing program 131 is a
program, for example, that causes the CPU 11 to provide
image data with test specimen identification information that
identifies each test specimen and indentation identification
information that identifies each indentation on a test speci-
men. Specifically, the CPU 11 executes the identification
information providing program 131 when an image of an
indentation is captured by the image capturer 7, and provides
image data of the captured image with test specimen identi-
fication information and indentation identification informa-
tion. Test specimen identification information is information
to identify each test specimen and uses a symbol such as a
number, an alphabet, and the like. For example, when mea-
surement is performed on 10 test specimens, the test speci-
mens are sequentially provided from the first test specimen
with information such as “1/10, 2/10, 3/10, . .. 10/10”,“1, 2,
3,...,107,“A, B, C, ..., J”, or the like as test specimen
identification information. Indentation identification infor-
mation is information to identify each indentation on each test
specimen, and uses a symbol such as a number, an alphabet,
and the like. For example, when three indentations are formed
on one test specimen, information such as “A, B, and C”, “1,
2, and 3”, or the like is provided as indentation identification
information to each test specimen in the order of formation.
Further, as indentation identification information, coordinate
information may be used that indicates a position of an inden-
tation formed on a test specimen. In such a case, when three
indentations are formed on one test specimen, for example,
coordinate information such as A(X1,Y1), B(X2,Y2), C(X3,
Y3) and the like are provided to indentations, respectively, as
indentation identification information. The CPU 11 acts as an
identification information provider by executing the identifi-
cation information providing program 131.

The memory control program 132 is a program, for
example, that causes the CPU 11 to store, in the data memory
133, image data, and test specimen identification information
and indentation identification information in a manner asso-
ciated with the image data. Specifically, when test specimen
identification information and indentation identification
information is provided to image data by execution of the
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6

identification information providing program 131, the CPU
11 executes the memory control program 132. Thereby, as
shown in FIG. 3, the CPU 11 stores, in the data memory 133,
the image data, and the test specimen identification informa-
tion and the indentation identification information in a man-
ner associated with the image data. The CPU 11 acts as a
memory controller by executing the memory control program
132.

The data memory 133 stores, as a data memory, image data
of'an indentation image captured by the image capturer 7, and
the like. Each image data is stored in a manner associated with
test specimen identification information and indentation
identification information.

FIG. 3 shows an example of a table T that is stored in the
data memory 133. The table T includes the following items:
“Capturing No.”, “Image Data”, “Test Specimen Identifica-
tion Information”, “Indentation Identification Information”,
“Indentation Size”, “Hardness (HV)”, and “Error Yes/No”.
“Capturing No.” is a number indicating the order of image
capturing performed in one sequential measurement. “Image
Data”is image data of a captured indentation. “Test Specimen
Identification Information” is identification information indi-
cating the order of test specimens measured in one sequential
measurement. FIG. 3 shows an example in which 10 test
specimens are measured and are sequentially provided with
information 1/10, 2/10, . . ., and 10/10, respectively, from the
first specimen. “Indentation Identification Information” is
identification information indicating each indentation on one
test specimen. FIG. 3 shows an example in which three inden-
tations are formed on one test specimen and are sequentially
provided with information A, B, and C, respectively, from the
indentation formed first. “Indentation Size” is a value of an
indentation size obtained by execution of the automatic size-
scanning program 134 described later. “Hardness (HV)” is a
value of hardness obtained by execution of the hardness cal-
culation program 135 described later. “Error Yes/No” is infor-
mation which is “Yes” or “No” given by execution of the
specifying program 136 described later.

Accordingly, for example, the first line in FIG. 3 illustrates
image data obtained through a first image capturing, the
image data obtained from an indentation A on a first test
specimen among the 10 test specimens. The second line in
FIG. 3 illustrates image data obtained through a second image
capturing, the image data obtained from an indentation
formed in a position B on the first test specimen among the 10
test specimens. The third line in FIG. 3 illustrates image data
obtained through a third image capturing, the image data
obtained from an indentation formed in a position C on the
first test specimen among the 10 test specimens. The fourth
line in FIG. 3 illustrates image data obtained through a fourth
image capturing, the image data obtained from an indentation
formed in a position A on the second test specimen among the
10 test specimens.

The automatic size-scanning program 134 is a program
that causes the CPU 11 to scan an indentation size from the
image data stored in the data memory 133. Specifically, the
CPU 11 digitizes indentation image data to have multivalued
tones and detects a threshold value appropriate for the multi-
valued digital image of the indentation. Then, the CPU 11
obtains a binary image using the threshold value and selec-
tively reduces influence of scratches and dirt by performing
two-dimensional noise removal processing with respect to the
binary image. Next, the CPU 11 detects approximate posi-
tions of four sides of the indentation in a screen. The CPU 11
detects indentation border points based on the approximate
positions and obtains four polynomial regression curves from
the border points. While estimating intersections of these four
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polynomial regression curves as vertexes of the indentation,
the CPU 11 calculates lengths (size of indentation) of mutu-
ally intersecting two diagonal lines from coordinate positions
of the four vertexes. The value of the calculated indentation
size is stored in “Indentation Size” of the table T in the data
memory 133. The CPU 11 acts as an automatic size scanner
by execution of the automatic size-scanning program 134.
The hardness calculation program 135 is a program that
causes the CPU 11 to calculate hardness of a test specimen
using indentation size scanned by execution of the automatic
size-scanning program 134. Specifically, the CPU 11 calcu-
lates an indentation area (A) by arithmetically processing the
indentation size (lengths of mutually interesting two diagonal
lines) obtained by execution of the automatic size-scanning
program 134. Next, test force (F) loaded at the time of for-
mation of the indentation is divided by the calculated inden-
tation area (A) in order to obtain hardness (HV). Specifically,
hardness (HV) is calculated with the following formula (1).

HV=F/d o)

The calculated hardness (HV) value is stored in “Hardness
(HV)” inthe table T in the data memory 133. The CPU 11 acts
as a hardness calculator by executing the hardness calculation
program 135.

The specitying program 136 is a program that causes the
CPU 11 to specify, when a scanning error occurs during
execution of the automatic size-scanning program 134, test
specimen identification information and indentation identifi-
cation information of image data in which the scanning error
has occurred. Specifically, when a scanning error occurs dur-
ing execution of the automatic size-scanning program 134,
the CPU 11 executes the specifying program 136, inputs
“Yes” in the item “Error Yes/No” in the table T stored in the
data memory 133, and specifies test specimen identification
information and indentation identification information of
image data in which the scanning error has occurred. Further,
for image data having no scanning error, the item “Error
Yes/No” in the table T becomes “No”. The CPU 11 acts as a
specifier by executing the specifying program 136.

The obtaining program 137 is a program that causes the
CPU 11 to obtain image data from the data memory 133 based
on the test specimen identification information and indenta-
tion identification information specified by executing the
specifying program 136. Specifically, in a recovery operation,
when a user operates the operator 9 to retrieve error data, the
CPU 11 executes the obtaining program 137 to detect test
specimen identification information and indentation identifi-
cation information for which the entry of the item “Error
Yes/No” in the table T is “Yes”. The CPU 11 obtains image
data corresponding to the information from the data memory
133 and displays the image data on the display 8. The CPU 11
acts as an obtainer by executing the obtaining program 137.

The size-calculation program 138 is a program that causes
the CPU 11 to specify, when a user specifies arbitrary points
on an image based on the image data obtained by executing
the obtaining program 137, coordinates of the specified points
and to calculate an indentation size from the specified coor-
dinates. Herein, the image displayed on the display 8 by
execution of the obtaining program 137 is configured so as to
allow a user to specity arbitrary points with the operator 9.
Examples of the specifying method in this case includes a
method in which a user operates keys of the operator 9 to
move a cursor on a screen for confirmation, amethod in which
a touch panel is touch-operated, and the like. In a case where
arbitrary four points are specified by a user on such an image,
the CPU 11 executes the size-calculation program 138 to
specify coordinates (X,Y) for each point, and calculates an

10

15

20

25

30

35

40

45

50

55

60

65

8

indentation size (lengths of mutually intersecting two diago-
nal lines) using the value of the coordinates. Specifically, an
indentation size is calculated by use of specified points. The
CPU 11 acts as a size calculator by executing the size-calcu-
lation program 138.

When an indentation size is calculated by execution of the
size-calculation program 138, the CPU 11 executes the hard-
ness calculation program 135 described above and calculates
hardness of a test specimen using the calculated indentation
size. A user uses a hardness value of the test specimen calcu-
lated in this way and performs edit processing such as replac-
ing corresponding data in the data memory 133. In the present
embodiment, a re-scanner is configured with the display 8,
the operator 9, and the size-calculation program 138.

Next, operation of the hardness tester 1 is described using
FIG. 4.

When a processing is started, first, in step S1, a user sets a
test specimen. Next, in step S2, the user sets measurement
conditions, and in subsequent step S3, the user sets a position
to form an indentation. Next, in step S4, the CPU 11 starts
measurement, and in subsequent step S5, the CPU 11 per-
forms indentation formation for a predetermined number of
times with respect to the set test specimen. Next, in step S6,
the CPU 11 performs automatic scanning of an indentation
size. In a case where a scanning error occurs at this point, the
CPU 11 inputs “Yes” in the item “Error Yes/No” in the table
T. Next, in step S7, the CPU 11 outputs a measurement result.
Next, in step S8, the user determines whether or not there is
any error data by referring to the output measurement result.
In a case where no error data has been formed (step S8: No),
the processing is completed. On the other hand, in a case
where error data has been formed (step S8: Yes), the user
completes the processing after performing a recovery opera-
tion (described later) in subsequent step S9.

The recovery operation in step S9 is described in the fol-
lowing using FIG. 5. First, in step S91, the user retrieves error
data. Next, in step S92, the CPU 11 obtains image data from
the data memory 133 based on “Yes” in “Error Yes/No” in the
table T in the data memory 133. Next, in step S93, the CPU 11
displays an image on the display 8 based on the obtained
image data. Next, in step S94, the user specifies arbitrary
points in the displayed image. Next, in step S95, the CPU 11
specifies coordinates of the specified points and calculates an
indentation size (that is, re-scans an indentation size) from the
specified coordinates. Next, in step S96, the CPU 11 edits
recovered data and completes the processing.

As described above, the hardness tester 1 according to the
present embodiment provides image data with test specimen
identification information and indentation identification
information; stores the image data, and the test specimen
identification information and the indentation identification
information in a manner associated with the image data in the
data memory 133; and specifies, in a case where a scanning
error occurs, test specimen identification information and
indentation identification information of image data in which
the scanning error has occurred. Then, based on the specified
test specimen identification information and indentation
identification information, the hardness tester 1 obtains the
image data from the data memory 133 and re-scans an inden-
tation size from the obtained image data. Accordingly, even
when a scanning error occurs during measurement, it is pos-
sible to easily retrieve image data of an indentation for which
a scanning error has occurred and to perform re-scanning
using the image data. Thus, in a recovery operation, it is
possible to reduce work such as visually specifying a test
specimen and an indentation at issue, starting over a process
from formation of an indentation, and the like. In addition,



US 9,063,048 B2

9

when determining a cause of a scanning error, because of
easiness of retrieving image data of an indentation for which
a scanning error has occurred, a state of indentation can be
easily observed, thereby improving convenience in use.
Therefore, it is possible to improve usability of a hardness
tester as well as work efficiency.

According to the hardness tester 1 of the present embodi-
ment, a scanner is configured with the display 8, the operator
9, and the size-calculation program 138. The display 8 dis-
plays an image based on obtained image data. The operator 9
is used by a user to specify arbitrary points on an image
displayed on the display 8. The size-calculation program 138
specifies coordinates of the points specified by the operator 9,
and calculates an indentation size from the specified coordi-
nates. Therefore, re-testing can be performed by merely
retrieving the image in which the scanning error has occurred
and specifying arbitrary points on the image, thereby
enabling a series of recovery operation to be performed for a
short period of time. In addition, stored image data can be
used even after rebooting the hardness tester 1, which
enhances usability. Moreover, stored image data can be
retrieved by another tester in a case where the tester is con-
figured in the same manner as a tester used for measurement,
which enhances usability.

In the above embodiment, as a re-scanner, descriptions are
provided with a configuration, as an example, in which a user
specifies arbitrary points in an image displayed on the display
8 and an indentation size is calculated from coordinates of the
arbitrary points, that is, a configuration in which an indenta-
tion size is manually specified. However, the re-scanner may
be configured to perform automatic re-scanning after per-
forming further image processing such as noise removal pro-
cessing with respect to an image in which a scanning error has
occurred.

It is noted that the foregoing examples have been provided
merely for the purpose of explanation and are in no way to be
construed as limiting of the present invention. While the
present invention has been described with reference to exem-
plary embodiments, it is understood that the words which
have been used herein are words of description and illustra-
tion, rather than words of limitation. Changes may be made,
within the purview of the appended claims, as presently stated
and as amended, without departing from the scope and spirit
of the present invention in its aspects. Although the present
invention has been described herein with reference to particu-
lar structures, materials and embodiments, the present inven-
tion is not intended to be limited to the particulars disclosed
herein; rather, the present invention extends to all functionally
equivalent structures, methods and uses, such as are within
the scope of the appended claims.

The present invention is not limited to the above described
embodiments, and various variations and modifications may
be possible without departing from the scope of the present
invention.

What is claimed is:

1. A hardness tester comprising:

an image capturer configured to capture an image of an
indentation after the indentation is formed by an
indenter loaded with a predetermined load and pressed
against a surface of a test specimen mounted on a test
stage;

amemory configured to store image data of the indentation
image captured by the image capturer;

an automatic size scanner configured to scan a size of the
indentation from the image data stored in the memory;

25

40

45

50

55

65

10

a hardness calculator configured to calculate hardness of
the test specimen using the indentation size scanned by
the automatic size scanner;

an identification information provider configured to pro-
vide the image data with test specimen identification
information which identifies each test specimen and
indentation identification information which identifies
each indentation on the test specimen;

a memory controller configured to control the memory to
store the image data and the test specimen identification
information and the indentation identification informa-
tion in association with the image data;

a specifier configured to specify, when a scanning error
occurs during scanning by the automatic size scanner,
test specimen identification information and indentation
identification information of image data in which the
scanning error has occurred;

an obtainer configured to obtain image data from the
memory based on the test specimen identification infor-
mation and the indentation identification information
specified by the specifier; and

a re-scanner configured to re-scan an indentation size from
the image data obtained by the obtainer.

2. The hardness tester according to claim 1, wherein the

re-scanner comprises:

a display configured to display an image based on the
image data obtained by the obtainer;

a display specifier with which a user specifies points in the
image displayed by the display; and

a size calculator identifying coordinates of points specified
by the display specifier and calculating an indentation
size based on the identified coordinates.

3. At least one non-transitory computer readable medium
that stores a set of executable instructions which, when
executed by a processor, causes a computer to act as:

an identification information provider configured to pro-
vide an image data with test specimen identification
information that identifies each test specimen and inden-
tation identification information that identifies each
indentation on the test specimen, the image data being
obtained from an image of an indentation formed by an
indenter loaded with a predetermined load and pressed
against a surface of a test specimen mounted on a test
stage;

a memory controller configured to control a memory to
store the image data, and the test specimen identification
information and the indentation identification informa-
tion in association with the image data;

anautomatic size scanner configured to scan an indentation
size from the image data of the indentation image stored
in the memory;

a hardness calculator configured to calculate hardness of
the test specimen using the indentation size scanned by
the automatic size scanner;

a specifier configured to specify, when a scanning error
occurs during scanning by the automatic size scanner,
test specimen identification information and indentation
identification information of image data in which the
scanning error has occurred;

an obtainer configured to obtain image data from the
memory based on the test specimen identification infor-
mation and the indentation identification information
specified by the specifier; and

a size calculator configured to identify, in a case where a
user specifies points on an image based on the image
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data obtained by the obtainer, coordinates of the identi-
fied points and calculating an indentation size from the
specified coordinates.
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